Do well-functioning stock markets and banks promote long-run economic growth? This paper shows that stock market liquidity and banking development both positively, predict growth, capital accumulation, and productivity improvements when entered together in regressions, even after controlling for economic and political factors.
Besides the historical focus on banking, there is an expanding theoretical literature on the links between stock markets and long-run growth, but very little empirical evidence. Levine (1991) and Valerie R. Bencivenga, Bruce D. Smith, and Ross M. Starr (1995) derive models where more liquid stock markets --markets where it is less expensive to trade equities --reduce the disincentives to investing in long duration projects because investors can easily sell their stake in the project if they need their savings before the project matures. Enhanced liquidity, therefore, facilitates investment in longer-run, higher-return projects that boost productivity growth.
Similarly, Michael B. Devereux and Gregor W. Smith (1994) and Maurice Obstfeld (1994) show that greater international risk-sharing through internationally integrated stock markets induces a portfolio shift from safe, low-return investments to high-return investments, thereby accelerating productivity growth. These liquidity and risk models, however, also imply that greater liquidity and international capital market integration ambiguously affect saving rates. In fact, higher returns and better risk-sharing may induce saving rates to fall enough such that overall growth slows with more liquid and internationally integrated financial markets. Moreover, theoretical debate exists about whether greater stock market liquidity actually encourages a shift to higher-return projects that stimulate productivity growth. Since more liquidity makes it easier to sell shares, some argue that more liquidity reduces the incentives of shareholders to undertake the costly task of monitoring managers (Andrei Shleifer and Robert W. Vishny 1986; and Amar Bhide 1993) . In turn, weaker corporate governance impedes effective resource allocation and slows productivity growth. Thus, theoretical debate persists over the links between economic growth and the functioning of stock markets. This paper empirically investigates whether measures of stock market liquidity, size, volatility, and integration with world capital markets are robustly correlated with current and future rates of economic growth, capital accumulation, productivity improvements, and saving rates using data on 49 countries from 1976 through 1993.
This investigation provides empirical evidence on the major theoretical debates regarding the linkages between stock markets and long-run economic growth.
Moreover, we integrate this study into recent cross-country research on financial intermediation and growth by extending the King and Levine (1993a) analysis of banking and growth to include measures of the functioning of stock markets.
Specifically, we evaluate whether banking and stock market indicators are both robustly correlated with current and future rates of economic growth, capital accumulation, productivity growth and private saving. If they are, then this suggests that both banks and stock markets have an independent empirical connection with contemporaneous and future long-run growth rates.
We find that stock market liquidity --as measured both by the value of stock trading relative to the size of the market and by the value of trading relative to the size of the economy --is positively and significantly correlated with current and future rates of economic growth, capital accumulation, and productivity growth. Stock market liquidity is a robust predictor of real per capita GDP growth, physical capital growth, and productivity growth after controlling for initial income, initial investment in education, political stability, fiscal policy, openness to trade, macroeconomic stability, and the forward looking nature of stock prices. Moreover, the level of banking development --as measured by bank loans to private enterprises divided by GDP --also enters these The results have implications for a variety of theoretical models. The strong, positive connections between stock market liquidity and faster rates of growth, productivity improvements, and capital accumulation confirm Levine's (1991) and Bencivenga, Smith, and Starr's (1995) theoretical predictions. We do not find any support, however, for theories that more liquid or more internationally integrated capital markets negatively affect saving and growth rates or that greater liquidity retards productivity growth. 2 Further, the evidence does not support the belief that stock return volatility hinders investment and resource allocation (Bradford J. DeLong at al. 1989 ).
Finally, the data also suggest that banks provide different services from those of stock markets. Measures of both banking development and stock market liquidity enter the growth regression significantly. Thus, to understand the relationship between financial systems and economic growth, we need theories in which stock markets and banks arise simultaneously to provide different bundles of financial services.
A few points are worth emphasizing in interpreting the results. First, since Levine and David Renelt (1992) show that past researchers have been unable to identify empirical links between growth and macroeconomic indicators that are robust to small 5 5 changes in the conditioning information set, we check the sensitivity of the results to changes in a large conditioning information set. Stock market liquidity and banking development are positively and robustly correlated with current and future rates of economic growth even after controlling for many other factors associated with economic growth. Second, almost all previous cross-country studies of growth focus on data where both the dependent and explanatory variables are averaged over the entire sample period. Besides examining this contemporaneous relationship, we study whether stock market and banking development measured at the beginning of the period robustly predict future rates of economic growth, capital accumulation, productivity growth, and private saving rates. We find that stock market liquidity and banking development both predict long-run growth, capital accumulation, and productivity improvements. Although this investigation does not establish the direction of causality between financial sector development and growth, the results show that the strong link between financial development and growth does not merely reflect contemporaneous shocks to both, that stock market and banking development do not simply follow economic growth, and that the predictive content of the financial development indicators does not just represent the forward looking nature of stock prices. This paper's results are certainly consistent with the view that the services provided by financial institutions and markets are important for long-run growth. Finally, this paper's aggregate cross-county analyses complement recent microeconomic evidence. Asli Demirguc-Kunt and Vojislav Maksimovic (1996) show that firms in countries with better functioning banks and equity markets grow faster than predicted by individual firm characteristics and Raghuram G. Rajan and Luigi Zingales (1996) 6 6
show that industries that rely more on external finance prosper more in countries with better developed financial markets.
Raymond Atje and Boyan Jovanovic (1993) present a cross-country study of stock markets and economic growth. They find a significant correlation between growth over the period 1980-88 and the value of stock market trading divided by Gross Domestic Product (GDP) for 40 countries. We make several contributions. Besides increasing the number of countries by 20 percent and almost doubling the number of years in the sample, we construct additional measures of stock market liquidity, a measure of stock return volatility, and two measures of stock market integration in world capital markets and incorporate these measures into our study of stock markets, banks, and economic growth. Furthermore, we control for economic and political factors that may influence growth to gauge the sensitivity of the results to changes in the conditioning information set. Moreover, we control for the potential forward looking nature of financial prices since we want to gauge whether the functioning of stock markets and banks is tied to economic performance, not whether agents anticipate faster growth. Also, we use the standard cross-country growth regression framework of Robert J. Barro (1991) to make comparisons with other work easier, systematically test for the importance of influential observations, and correct for heteroskedasticity.
Finally, besides the direct link with growth, we also study the empirical connections between stock market development and physical capital accumulation, productivity improvements, and private saving rates. Since these models are well known, we only cursorily outline the estimation procedures. Both asset pricing models imply that the expected return on each asset is 1 10 0 linearly related to a benchmark portfolio or linear combination of a group of benchmark portfolios. Following Robert A. Korajczyk and Claude J. Viallet (1989, p. 562-564) , let P denote the vector of excess returns on a benchmark portfolio. For the CAPM, P is the excess return on a value-weighted portfolio of common stocks. For the APT, P represents the estimated common factors based on the excess returns of an international portfolio of assets using the asymptotic principal components technique of Gregory Connor and Korajczyk (1986) . Firm-level stock returns from 24 national markets are used to form the value-weighted portfolio for the CAPM and to estimate the common factors for the APT. Given m assets and T periods, consider the following regression:
where R i,t is the excess return on asset i in period t above the return on a risk free asset or zero-beta asset (an asset with zero correlation with the benchmark portfolio).
The R i,t 's are based on monthly, firm-level stock returns that have been adjusted for dividends and stock splits. For an average month, there are 6851 firms with return data from the 24 markets. If stock markets are perfectly integrated, then the intercept in a regression of any asset's excess return on the appropriate benchmark portfolio, P, should be zero:
Rejection of the restrictions defined by (2) may be interpreted as rejection of the underlying asset pricing model or rejection of market integration.
Under the assumption that the CAPM and APT are reasonable models of asset pricing, we interpret estimates of the absolute value of the intercept terms from the 1 11 1 multivariate regression (1) as measures of market integration. To compute estimates of stock market integration for each national market, we compute the average of the absolute value of α i across all stocks in each country. Then, we multiply this final value by negative one. Thus, these CAPM Integration and APT Integration measures are designed to be positively correlated with integration. Moreover, Korajczyk (1996) shows that international integration measures will be negatively correlated with higher official barriers and taxes to international asset trading, bigger transaction costs, and larger impediments to the flow of information about firms. 
Volatility:
We measure the volatility of stock returns, Volatility, as a twelvemonth rolling standard deviation estimate that is based on market returns. We cleanse the return series of monthly means and twelve months of autocorrelations using the procedure defined by William G. Schwert (1989) . Specifically, we estimate a 12th-order autoregression of monthly returns, R t , including dummy variables, D jt , to allow for different monthly mean returns:
We collect the absolute value of the residuals from equation (3), and then estimate a 12th-order autoregression of the absolute value of the residuals including dummy variables for each month to allow for different monthly standard deviations of returns:
The fitted values from this last equation give estimates of the conditional standard deviation of returns. 4 We include this measure because of the intense interest in market volatility by academics, practitioners, and policy makers. by identifying credit to the private sector, as opposed to credit issued to governments.
In our empirical work, we also used traditional measures of financial depth and discuss some of these results below. We focus almost exclusively on the results with Bank
Credit. The last growth indicator we consider, Savings, equals gross private savings from Paul Masson et al. (1995) . Measuring private saving rates is subject to considerable measurement error, and data on gross private savings are available for many fewer countries in our sample (33) than, for example, Output Growth data (49).
C. Channels to Growth
Nevertheless, these data offer a unique opportunity to shed some empirical light on important theoretical issues: what is the relationship between private saving rates and stock market liquidity, international risk sharing through integrated capital markets, and the level of banking development?
We term the four variables -Output Growth, Capital Stock Growth, Productivity
Growth, and Savings -growth indicators. Thus, this paper evaluates the empirical relationship between the four growth indicators and the six stock market indicators Credit is highly correlated with the growth indicators and all of the stock market indicators. Second, Bank Credit is very highly correlated with Capitalization (0.65), which suggests that it will be difficult to distinguish between measures of the overall size of the equity market and the measure of bank credit to private enterprises divided by GDP. Third, the liquidity measures are positively and significantly correlated with Output Growth, Capital Stock Growth, and Productivity Growth at the 0.05 level. 
D. Summary Statistics and Correlations

B. Results: Banking, liquidity, size, and volatility
First, consider the results on stock market liquidity and banking development. of countries and with the extensive set of control variables, the black market exchange rate premium does not enter the Output Growth regression significantly, which confirms Levine and Renelt (1992) . The growth regression R-square of 0.50 is consistent with other cross-country growth studies (e.g., Barro and Sala-i-Martin 1995) .
In sum, we find that both the initial level of banking development and the initial level of stock market liquidity have statistically significant relationships with future values of Output Growth, Capital Stock Growth, and Productivity Growth even after controlling for many other factors associated with long-run economic performance.
These results are consistent with the view that stock market liquidity and banks facilitate long-run growth (Levine 1991; Bencivenga, Smith, and Starr 1995; and Bengt Holmstrom and Jean Tirole 1993) . The results are not supportive of models that emphasize the negative implications of stock market liquidity (Shleifer and Lawrence Summers 1988; and Shleifer and Vishny 1986 ). and Pagano (1994) , "liquidity constrained" means that households find it relatively difficult to obtain mortgages or consumer credit. In contrast, this paper uses the term liquidity to refer to the ease with which agents can trade equities. Taken together, the two sets of findings imply that countries with large impediments to obtaining mortgage and consumer credit tend to have higher saving rates, while the level of activity on a country's stock exchange is unrelated to saving rates. 7 Furthermore, our finding that stock market liquidity is unrelated to private saving rates is not inconsistent with our finding that stock market liquidity is positively related to physical capital accumulation:
(a) Capital Stock Growth is generated by private sector, public sector, and foreign investment, while Savings only measures gross private savings of domestic residents;
and (b) the savings analysis is based on a much smaller sample of countries. Moreover, while financial development is significantly associated with future Capital Stock Growth, economically, the major channel through which growth is linked to stock markets and banks is through Productivity Growth, not Capital Stock Growth, as we discuss below. Finally, the lack of a strong link between financial sector development The Value Traded measure of stock market liquidity confirms these findings. Table 4 presents the same type of regressions as in Table 3 except give Productivity Growth a weight that is about two times the weight on physical capital accumulation (i.e., κ=1/3), this implies that Productivity Growth accounts for about 1.3
percentage points (1.9-(1/3)*1.9) of the 1.9 percentage point increase in Output Growth generated by the increase in Value Traded. Thus, the main channel linking financial development with growth runs through Productivity Growth rather than Capital Stock Growth, which is consistent with the findings in Jose DeGregorio and Pablo E. Guidotti (1995). 9 As noted above, the estimated coefficients should not be viewed as exploitable elasticities. Rather, these conceptual experiments are meant to illustrate the economic size of the coefficients.
The forward looking nature of stock prices --the "price-effect" --is not driving the Table 4 , then Value
Traded should not remain significantly correlated with the growth indicators when we simultaneously include Capitalization and Value Traded. This is not the case. As reported in Table 5 , Value Traded in 1976 remains significantly correlated with future rates of economic growth, capital accumulation, and productivity growth even when controlling for market capitalization (with little change in the estimated coefficients).
Thus, the evidence is inconsistent with the view that expectations of future growth, which are reflected in current stock prices, are driving the strong empirical relationship between stock market liquidity and growth. The evidence is consistent with the view that the ability to trade ownership of an economy's productive technologies easily promotes more efficient resource allocation, capital formation, and faster growth.
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Importantly, initial stock market size and stock return volatility are not generally robust predictors of the growth indicators. Although the coefficients presented in Table   6 indicate a positive association between Capitalization and both Output Growth and Capital Stock Growth, this relationship is strongly influenced by a few countries.
Specifically, if Jamaica, Korea, and Singapore are removed from the regression,
Capitalization not longer enters the regression significantly. 11 Similarly, the results on market volatility do not suggest a reliable link to the growth indicators. As shown in Table 7 , stock return volatility is not closely linked with future growth, productivity improvements or private saving rates, and volatility is positively correlated with capital accumulation. As discussed below, the results on market liquidity are much more robust to the removal of outliers. More importantly, the relationship between stock market size and the growth indicators vanishes when controlling for stock market liquidity (Table 5) . Thus, it is not just listing securities on an exchange; it is the ability to trade those securities that is closely tied to economic performance.
C. International Capital Market Integration, Banking, and the Growth Indicators
To investigate the relationship between the growth indicators and international capital market integration, we slightly revise the analytical framework in two ways. First, we only have data on capital market integration for 24 countries. Thus, we use pooled cross-section time series data averaged over the 1976-1985 and 1986-1993 , so that each country has potentially two observations for a maximum of 48 observations. 
D. Sensitivity Analyses
We conducted a wide array of sensitivity analyses to check the robustness of these results. 14 As mentioned above, regressions using values of the dependent and explanatory variables averaged over the entire sample period yield similar results.
Furthermore, changing the conditioning information set did not materially affect our We were also concerned about a potential sample selection problem: we only include countries with sufficient stock market activity to warrant inclusion in data bases.
We have data on all the non-stock market data for an additional 29 countries. Korajczyk, 1996 Korajczyk, , 1994 Bank Credit Stock of credit by commercial and deposit-taking banks to the private The "v" in parentheses indicates that this country is one of the 36 countries for which we computed Volatility from monthly stock returns . The "i" in parentheses indicates that this country is one of the 24 with CAPM and APT Integration data in Korajczyk (1996 Korajczyk ( , 1994 . The "s" in parentheses indicates that this country is one of the 33 countries with private savings data in Masson et al. (1995) . Unless indicated otherwise, the data are averages over the period 1976-1993. 
